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A radiation evaluation was performed on the M38510/75601BRA
(54AC273) Octal D-Type Flip-Flop o determine the total dose
tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer
£o Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60
gamma-ray source, The total dose radiation steps were 5,
10, 20, 40, 60 and 100 krads (the term rad as used here
means rad(Si)). The parts were kept under bias during
jrradiation and annealing (see Figure 1 for bias
configuration). Two parts were used as control samples.
After the 60-krad exposure, the parts were anhealed at +25°C
for 168 hours. After this annealing step, the parts were
irradiated to a total accumulated dose of 100 krads. After
this exposure, the parts were annealed for 168 hours at
+100°C. The dose rate was between 0.11 and 2.1 krads/hour,
depending on the total dose level (see Table IT for
radiation schedule). After each radiation exposure and
annealing treatment, the parts were electrically tested at
+25°C according to the test conditions and the specification
1imite listed in Table III. These tests included three
functional tests at 1 MHz, with Vcc = 3.0V, 4.5V and 5.5V.

All parts passed the initial electrical tests as well as all
electrical tests up to the 40 Krad exposure. After the 40-
krad irradiation, two parts marginally exceeded the maximum
specification limit of 2uA for ICCH and ICCL, with a maximum
reading of 2.6uA -+ After the 60-krad exposure, only one of
these two parts exceeded the maximum specification limits.



After 168 hours of annealing at 25°C, all parts passed all
electrical tests. After the subseguent 100-krad exposure,
all parts exceeded the maximum specification limits for ICCH
and ICCL, with a maximum reading of 6.57ulA and a typical
reading of S5.0uA. After annealing for 168 hours at +100°C,
all parts passed all electrical tests.

All parts passed all functional tests throughout all
irradiation and annealing steps.

Table IV gives the mean and standard deviation values for
sach parameter after different irradiation exposures and
annealing steps.

Any further details about this evaluation can be obtained
upon reguest. If you have any questions, please call me at
(301} 731-8954.
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TABLE I.

Generic Part Number:

FAST /MUE
Part Number:

Control NHunmber:
Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Number of
Radiation Samples:

Serial Number of
Control Sample:

Part Function:
Part Technolagy:
Package S5tyle:

Test Engineer:

Part Information

S4AC273

JM38510/75601BRA

6003

C23972

National Semiconductor
921224

10

92, 93, 94, 95, 96, 97,

90, 91

Octal D-Type Flip-Flop
CMOS

10-pin DIP

A. Karygiannis

98,

99



TABLE TI. Radiation Schedule for 54AC273

EVENTS

1) INITIAL {PRE-IRRADIATTON)
FLECTRICAL MEASUREMENT

2) 5- KRAD IRRADIATION {0.25 krads/hour)
POST=-5=KRAD ELECTRICAL MEASUREMENT

3) 10-KRAD IRRADTATION (0.21 krads/hour}
POST-10-KRAD ELECTRICAL MEASUREMENT

4) 20-KRAD IRRADIATION (0.1l krads/hour)
POST-20-KRAD ELECTRICAL MEASUREMENT

5) 40-KRAD IRRADIATION (1.0 krads/hour)
POST-40-KRAD ELECTRICAL MEASUREMENT

6) 60-KRAD IRRADIATION (1.03 krads/hour)
POST-60~-KRAD ELECTRICAL MEASUREMENT

7) 168 HOURS ANNEARLING AT +25°C
POST-168-HOUR ELECTRICAL MEASUREMENTS

8) 100-KRAD TRRADIATION (2.1 krads/hour)
POST~100-KRAD ELECTRICAL MEASUREMENT

9) 168 HOURS ANNEALING AT +100°C
POST-168-HOUR ELECTRICAL MEASUREMENT

DATE

09/01/92

09/02/92
09/03/92

09/04/92
09/04/92

09/08/92
09/08/92

09/09/92

'09/09/92

09/10/92
09/11/92

09/11/92
09/2L/92

09/22/92
09/22/92

09/22/92
09/30/92

ALL ELECTRICAL, MEASUREMENTS WERE PERFORMED AT +25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.



Table TII. Electrical Characteristics of LF147
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for S4AC273 1/

| Total Doas Exposure (TDE) {(krada) Anneal Anneal
Initial 5 10 20 40 60 168 hour 168 hour
Spec. LEim. @+325°C E+100°C
Farameters min max an sd maan  sd
FUNCL @1 MHz, Voco=3.0v:|Pade FASS
FUNC2 @1 MHz, Vcoo=4.5V FASS]
FUNC3 @1 MRz, Voo=5.5V 2ASE:
oHR1 v | 2.9] 3.0 2599 0
VOH2 v 4.4 4.5 B G
VOR3 v 5.4 1 5.5 ¢
VOH4 v 2.4 7 3.0 a
VOHS v 3.7 4.5
VOHb A 4.7 5.5
VOHT v |3.85 | 5.5
VoLl my Q] 104
voLZ2 my 0] 100
VOL3 my 0] 1049
VOLL mv 0| 400
VL5 mv 0 400
VOLB mv 0| 400
VoL mv 0 {1&50
VIC+ v 0.4 1.5
vic- v |-1.5]|-0.4
118 nh ol i0o
TIL n4 |-1G60 Q
ICCH nh 4] 2
ICCL nukb 4] 2
Mote:

1/ The mean and standard deviation values were calculated over the eight parts irradiated ir this
testing. the control samples remained constant throughout the testing and are not included

in this table.

*"PASS" means that all partsz passed this functional test. "FAIL"™ means that all par:ts failed the test.
If N parts passed and M parts failed, this is represanted by "NP/MF™,



Figure 1. Radiation Bias Circuit for S54AC273

A*Ica:SV_tCASV

R
W1 ~ Vg
Nﬁ, to—2 19 07— AN
e 18 =07 A —
— Di—4 17 |06 —ANA—
fy = ZNTRIEN W— a1-]s 16|05 S—p Jer ey
) W o 15l-05 : -’——-——ﬁo CL/;( = .,?LB‘J _,D.Q:)
J — —
‘I'-—————— pz—{7 (L] o - R T AT, W
—s 13 s —AMA—
' .f\ﬁ" 039 12 at—\W\—a—t
—— cNp—{ 10 1 ‘“U"—W‘J\N—L
..




